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 وصاست جهبد كشبوسصي
 سبصمبن تحقیقبت، آموصش و تشویج كشبوسصي
 پظوهشکذه اكولوطي دسیبي خضس    -مـؤسسه تحـقیقـبت شیـلات ایـشان
 
  ارتقاء ورخ رشد ماَی آزاد از طریق بُگسیىیطشح:  عنوان پشوطه/ -
 2-230-02-30-81086شمبسه مصوة: -
 مُدی یًسفیان        گبن: نگبسنذه/ نگبسنذه خبنوادگي نبم و نبم -
  -هب و طشحهبي ملي و مشتشك داسد): خبنوادگي مجشي مسئول(اختصبص ثه پشوطه نبم و نبم -
 مُدی یًسفیان خبنوادگي مجشي/ مجشیبن:  نبم و نبم -
محسه  -پاشا زوًزی -يزکىدیانشرارٌ فیر -محجًبٍ ویراوی -فرامرز لالًیی -مصطفی رضًاویخبنوادگي همکبسان:  نبم و نبم -
  علی فرزاوفر -عبدالحمید آذری -جًاد تقًی -رضا وُايودی -میار
     اردشیر وجاتی: خبنوادگي مشبوس(ان)  ونبم نبم -
 استان مازودرانمحل اجشا: -
 86/01/1تبسیخ ششوع: -
 سال  4مذت اجشا: - 
 نبشش: مؤسسه تحقیقبت شیلات ایشان  -
 نسخه 02مبسگبن(تیتشاط):ش -
 1331تبسیخ انتشبس: سبل  -
هب و نموداسهب ثب ركش مأخز ثلامبنع  نقل مطبلت تصبویش،جذاول،منحني -حق چبپ ثشاي مؤلف محفوظ است
 است.
   
   



























    


















Salmo truttaSalmo trutta 
caspius

 Phylum: Chordata  
Class: Osteichthyes  
Order: Salmoniformes  
Family: Salmonidae (Rafinesque, 1815)  
Genus: Salmo (Linnaeus, 1758)  
Species: Salmo trutta (Linnaeus, 1758) 
Salmo trutta caspius (Kessler, 1877); Salmo trutta caspius (Kavraiskii, 1897); Salmo trutta labrax (Berg, 
1916); Salmo fario caspius (Derzhavin, 1934); Salmo caspius (Derzhavin, 1939) 
Common names: Russian: kaspiiskiy losos; Kazakh: kaspiy albarty; Turkmenian: Kaspi azatmahysy (Kumja); 









                                                
 
1 Salmo trutta trutta 
2 Salmo trurra labrax 
3 Salmo trutta fario 




AcclimatizeFor establishing a recreational fishery
(Harache, 1988)
(resident)
(Tasmania)(Walker, 1988)(Boeuf and Medina, 1991)
SubantaroticKerguelen archipelago(Davaine et al., 1982)
(Krieg and Guyomard, 1985; Guymard, 1989)
  
       






Elliot, 1994; Kessler, 1870









(Landrein, 1977 & Ledoux, 1973)
Arcticcharr (Salvelinus alpinus)?C
(Jensen et al., 1989)
Elliot (1975)Casselmann (1980)
 (Elliot, 1981)
?C(Quillet et al., 1992)




kg/m3(Quillet et al., 1992)
Costia spp.
Aeromonas salmonicida
(Boeuf and Harache, 1982)
(Euryhaline respons)
Brook Trout (Salvelinus fontinalis)Tiger trout




(Quillet et al., 1986b)
Sever physiological perturbation (Mazo, 1985)
(Maxime et al., 1988)
?c
(Quillet et al., 1986b)
Gabaudan 
(Quillet et al., 1992)
(Quillet et al., 1986a)
 Demination of the relative fecundity 


































(O Reilly and Wright, 1995)
DNA
PCR
Atlantic Salmon (Salmo salar)Seattrout (Salmo truta)Pink salmon 
(Oncorhynchus gorbuscha)(Edwards, 1978)Atlantic 
salmon ( salmo salar)Pacific salmon
Guyomard, 1989; Ferguson, 1989
 Atlantic salmon
(FAO 2001)Salmo truntasalmo










h2=(Vanderputte et al., 2002) 
(Winkelmon; Rey, et al 1990 Peter son ; 1994)
 
h2 = 0/2 0/3Jonasson 1997 ; Gjedrem; 
Winkelman & Peterson, 1994 
Gjedrem, 1992; Refstie, 1990 Vanderputte, et al. 2002) .
Vanderputte
Swim- up )(h2 = 0/28  ± 0/13 ) 
RefstieAgles and Baker 1983 ; Sylven and 
Elvingston 1992 
Chevassus et al 1992
ChavassusMass selection 
Selection response
 Quillet et al., 1992
Chevassas et al., 1991Arzed et al., 1991b
Kirpichnikovs (1972) Bakos (1979)








































































































































































































30 1.79 0.38 1.19 2.67 
30 1.48 0.39 1.04 2.53 
30 1.42 0.48 0.7 2.99 
30 0.99 0.25 0.7 1.7 
30 1.27 0.5 0.09 2.19 
30 1.38 0.3 0.56 2.03 
30 1.04 0.29 0.53 1.8 
30 0.82 0.17 0.52 1.32 
30 1.12 0.14 0.85 1.4 
30 0.63 0.11 0.37 0.86 
30 1.1 0.3 0.72 1.89 
30 0.81 0.17 0.44 1.18 
25 0.56 0.11 0.32 0.8 
27 0.8 0.09 0.64 0.95 
26 0.58 0.12 0.38 0.92 
26 0.59 0.16 0.35 1.18 
30 0.55 0.17 0.26 0.91 
30 0.55 0.09 0.35 0.71 
28 0.42 0.06 0.31 0.54 
29 0.38 0.11 0.24 0.69 
29 0.47 0.09 0.23 0.62 
29 0.52 0.07 0.4 0.7 
 29 0.32 0.07 0.2 0.49 
28 0.37 0.09 0.22 0.52 
28 0.35 0.07 0.23 0.49 
29 0.41 0.1 0.18 0.6 
28 0.43 0.1 0.3 0.76 
(g)
30 5.59 0.39 5 6.2 
30 5.2 0.61 4.4 6.3 
30 5.01 0.5 4.1 6 
30 4.72 0.33 4.1 5.5 
30 5.17 0.54 4 6 
30 5.22 0.42 4 6 
30 4.66 0.38 3.6 5.3 
30 4.47 0.32 3.6 5.2 
30 4.84 0.33 4.2 5.3 
30 4.13 0.29 3.4 5 
30 4.78 0.34 4.2 5.8 
30 4.52 0.31 4 5.2 
25 3.64 0.24 3.2 4.2 
27 4.13 0.22 3.7 4.4 
25 3.74 0.75 0.42 4.6 
26 4.01 0.25 3.3 4.5 
30 3.93 0.41 3.1 4.8 
30 3.9 0.22 3.5 4.6 
28 3.74 0.15 3.5 4 
29 3.52 0.34 3 4.3 
29 3.77 0.24 3.2 4.2 
29 3.81 0.23 3.3 4.3 
29 3.4 0.29 2.9 4 
28 3.58 0.25 3.1 4 
28 3.48 0.27 3.1 4 
29 3.73 0.33 2.9 4.2 
28 3.71 0.26 3.3 4.3 
 (g)
27 5.72 1.18 3.45 9.06 
27 4.9 1.2 1.92 8.2 
27 5.54 1.45 3.6 9.65 
27 5.33 1.47 3.2 8.8 
27 5.25 1.59 3.16 9.95 
27 5.32 1.47 2.9 8.3 
27 5.06 1.47 2.4 8.9 
27 4.6 1.05 2.2 6.3 
27 4.72 1.08 2.6 8.3 
26 3.18 0.87 1.9 5.2 
27 6.26 1.59 3.2 9.35 
27 4.99 1.52 2.9 8.6 
27 3.77 0.86 2.05 5.35 
27 5.55 1.13 3.3 8.2 
27 5.05 1.99 2.36 9.8 
27 3.76 0.89 2.3 6.1 
27 4.45 1.53 2.33 8.02 
27 3.18 0.65 1.6 5 
27 2.62 0.6 1.52 3.5 
27 2.35 0.72 1 3.8 
27 3.18 0.84 1.25 4.72 
26 3.34 1.39 1.25 6.7 
26 2.75 0.64 1.62 4.58 
27 3.77 1.03 2.03 7.77 
27 4.98 1.25 3.25 9.58 
27 4.86 1.73 1.79 8.31 
23 5.81 1.47 2.43 8 
(g)
 
27 8.32 0.48 7.2 9.6 
27 7.82 0.7 6.1 9.8 
27 8.33 0.65 7.3 9.7 
27 8.2 0.74 6.6 9.7 
27 8.12 0.65 7.2 9.6 
27 8.14 0.75 6.8 9.7 
26 7.97 0.81 6.4 10 
27 7.35 0.66 5.3 8.5 
27 7.74 0.76 5.7 9.2 
26 6.88 0.53 5.8 8 
27 8.48 0.73 7 9.9 
27 7.99 0.91 6.9 10.4 
27 7.16 0.64 5.8 8.3 
27 10.76 13.65 7 79 
27 7.74 0.96 6 10 
27 7.22 0.47 6.2 8.3 
27 7.67 0.76 6.3 9.1 
27 6.82 0.61 5.1 7.8 
27 6.6 0.52 5.5 7.4 
27 6.37 0.51 5.4 7.3 
27 6.95 0.69 5 8.1 
26 6.59 0.81 5 8.6 
26 6.69 0.48 5.7 7.7 
27 7.31 0.42 6.1 8.2 
27 8.02 0.63 7 9.98 
27 7.85 0.83 6 9.4 
23 8.27 0.66 6.5 9.5 
 (g)
27 21.74 4.86 7 33 
27 21.44 8.01 4 44 
27 25.96 8.16 9 47 
27 17.33 4.25 7 24 
27 24.41 9.89 5 53 
27 32.81 10.33 21 53 
25 16.2 5.3 5 28 
26 14.62 3.97 8 26 
25 20.4 5.81 12 32 
24 13.08 2.8 5 19 
20 20.3 8.63 7 42 
24 19.43 4 13.2 27 
20 19.6 6.1 11 36 
21 30.1 6.69 9 37 
20 28.05 9.78 11 52 
20 19.85 6.77 12 38 
20 33 14.9 6 75 
20 12.25 4.69 5 21 
19 7.89 4.47 2 21 
24 8.75 2.85 4 17 
21 20.1 5.8 10 28 
19 21.42 4.34 14 30 
19 16.89 7.27 2 31 
19 26.58 69.47 4 313 
19 30.32 14.09 5 59 
19 25.05 8.86 11 43 
19 26.23 11.93 8 49 
(g)
 
27 13.42 1.16 9.5 15.5 
27 12.96 1.77 8 16 
27 13.51 1.59 9.5 16 
27 11.74 1.33 8 13.5 
27 13.43 1.9 8.5 18 
27 14.28 1.64 12 16.8 
25 11.08 1.38 8 14 
26 11.26 1.05 9.5 14 
25 12.93 1.08 11 15 
24 11.05 1.44 8.3 16 
20 12.44 1.93 8 16.1 
24 12.83 0.98 11 14.3 
20 12.44 1.19 9.7 14 
21 14.01 1.25 10 15 
20 13.58 1.67 10 17 
20 12.59 1.48 10.2 16 
20 14.67 1.97 9.5 17.2 
20 10.73 1.54 8 13 
19 9.4 1.5 7.5 13 
24 8.95 1.18 6.5 12 
21 12.13 1.35 9.2 13.9 
19 12.32 1.14 10.4 14 
19 11.66 1.59 7 14 
19 10.46 1.33 8.2 13 
19 14.39 2.51 8 17.5 
19 12.56 2.83 4 16 
19 16.01 7.44 8.4 36 
 (g)
16 127.06 15.34 100 155 
16 109.69 26.74 70 160 
17 124.41 16.09 95 160 
16 84.31 42.76 55 240 
15 138 26.51 90 170 
16 107.19 24.22 65 135 
15 105.67 33.9 55 165 
17 75.88 19.18 60 135 
17 150.35 28.93 97 215 
17 82.76 13.48 60 110 
18 105.56 22.16 75 140 
16 93.88 11.03 75 115 
18 84.72 27.2 25 140 
15 106.33 36.37 75 230 
17 99.65 27.05 65 165 
17 89.71 21.76 60 120 
15 123.6 24.67 75 165 
14 71 14.76 40 95 
15 74 14.42 55 100 
13 67.08 13.78 43 90 
13 79.62 23.49 60 130 
14 91.07 27.19 65 170 
14 76.79 24.18 44 110 
13 80.77 14.12 65 105 
14 117.93 27.96 85 175 
14 81.64 16.29 60 113 
14 113.21 16.83 85 155 
(g)
 
16 22.61 0.79 21 24.2 
16 33.67 49.73 15.2 220 
17 22.51 1.15 20 25 
16 19.74 2.13 17.2 27 
15 23.79 1.98 20.2 26.2 
16 21.45 1.67 19 24.5 
16 19.44 5.19 2 24 
17 18.49 1.75 16.5 23 
17 23.21 1.77 20 26.5 
17 23.91 19.37 17.5 99 
18 21.09 1.39 19 23.5 
16 20.38 1.01 18.5 22 
18 19.83 2.31 13.5 23 
15 20.77 2.14 18.5 27.5 
17 20.33 1.35 18.5 23 
17 20.61 1.6 18 23 
15 22.88 1.62 20.3 25 
14 19.5 1.24 16 21 
15 19.11 1.19 16.8 21.2 
13 18.25 1.26 16 20 
13 18.95 1.69 17 22.5 
14 20.05 1.66 18 25 
14 18.56 1.92 15 21 
13 19.32 1.76 15.5 21 
14 22.66 1.69 21 26 
14 19.64 1.26 17.5 21.5 









































STRUTTA12STRUTTA58OTSG108 OTSG474 OTSG483 OTSG429 OTSG100 Omyf 
 
0.111 0.148 0.222 0.148 0.019 0.241 0 0.111 
0.056 0.148 0.111 0.296 0.111 0.056 0 0.074 
0 0.074 0.333 0.167 0.093 0.13 0.093 0.185 
0.056 0.13 0.093 0.13 0.13 0.037 0 0.111 
0.370.093 0.13 0.148 0.093 0.093 0.074 0.148 
0.074 0.167 0.074 0.056 0.056 0.111 0.019 0.111 
0.037 0 0.019 0.056 0.13 0.093 0.056 0.167 
0.185 0.093 0.019  0.056 0.093 0.056 0.056 
0.074 0.037 0  0.222 0.148 0.074 0.037 
0.037 0.111 0  0  0.185  
    




STRUTTA12STRUTTA58OTSG108 OTSG474 OTSG483 OTSG429 OTSG100 Omyf 
0.283 0.109 0.217 0.217 0.022 0.239 0.391 0.239 
0 0.109 0.022 0.239 0.022 0.022 0.022 0.13 
0.152 0.043 0.196 0.152 0.022 0.109 0.022 0.196 
0.1090.109 0 0.109 0.109 0 0.109 0.065 
0.217 0.152 0 0.13 0.152 0.087 0 0.174 
0 0.043 0 0.087 0.043 0.109 0.043 0.065 
0.13 0.065 0 0.065 0.065 0.087 0.043 0.043 
0.109 0.152 0.239  0.043 0.196 0.043 0.043 
0 0.109 0.065  0.304 0.152 0 0.043 
0 0.109 0.261  0.043  0.043  
0.174  0.109  
0  
0.174  
Omyf Otsg 100 Otsg 409 Otsg 483 Otsg 474 Otsg108 Strutta 58 Strutta12
188 112 100 140 140 112 148 144 
200 120 108 164 144 132 164 148
208 128 116 172 148 156 172 156 
212 156 120 146 152 212 180 160 
216 172 124 184 252 216 192 164 
228 176 128 192 156 236 236 176 
232 200 132 200 164 252 240 180 
240 220 140 204 172 264 260 184 
252 224 144 208  280 280 196 
232  212  292 284 224 
236  216     
252       








1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 9 10 11 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9









STRUTTA12STRUTTA58OTSG108 OTSG474 OTSG483 OTSG429 OTSG100 Omyf 
0.241 0.093 0.167 0.056 0.019 0.074 0.111 0.185 
0 0.093 0 0.278 0 0.167 0.019 0.185 
0.111 0.111 0.13 0.222 0.056 0.204 0.13 0.185 
0.111 0.093 0 0.111 0.074 0.13 0.167 0.037 
0.204 0.111 0.019 0.204 0.204 0.093 0.056 0.13 
0.056 0.056 0.111 0.056 0.074 0.056 0.148 0.13 
0.111 0.093 0.167 0.074 0.13 0.093 0 0.037 
0.111 0.056 0.093  0.093 0.037 0.037 0.093 
0.037 0.148 0.037  0.111 0.074 0.056 0.019 
0.019 0.148 0.278    0.037  










n=27 n =23 n =27 
 
Ne Na Ne Na Ne Na 
STRUTTA124.909 9 5.238 6 6.509 9 
STRUTTA588.011 9 8.817 10 9.17 10 
OTSG1084.893 8 4.64 6 5.809 8 
OTSG4745.481 7 5.944 7 5.207 7 
OTSG4837.839 10 5.911 11 7.881 10 
OTSG429 7.182 9 6.335 8 7.182 9 
OTSG1007.634 10 4.64 10 8.428 11 







 (Ho) (He) 
n=27 n =23 n =27 
Ho He Ho He Ho He 
STRUTTA1
2
0.963 0.796 0.913 0.809 0.852 0.846 
STRUTTA5
8
0.63 0.875 0.826 0.887 0.815 0.891 
OTSG1080.889 0.796 0.652 0.784 0.63 0.828 
OTSG4740.222 0.818 0.348 0.832 0.37 0.808 
OTSG4830.852 0.872 0.739 0.831 0.815 0.873 
OTSG4290.815 0.861 0.739 0.842 0.778 0.861 
OTSG1000.778 0.869 0.652 0.784 0.741 0.881 





n=27n =23n =27 
STRUTTA12 1.875 1.723 2 
STRUTTA58 2.129 2.23 2.257 
OTSG108 1.77 1.605 1.878 
OTSG474 1.811 1.858 1.772 
OTSG483 2.164 2.031 2.165 
OTSG4292.078 1.938 2.073 
OTSG100 2.144 1.866 2.233 




Pop Locus DF ChiSq Prob Signif 
 
Locus1 36 57.975 0.012 * 
Locus2 36 162.349 0 *** 
Locus3 28 49.008 0.008 ** 
Locus4 21 95.431 0 *** 
Locus5 45 46.759 0.4 Ns 
Locus6 36 81.964 0 *** 
Locus7 45 79.563 0.001 ** 
Locus8 36 60.133 0.007 ** 
Locus1 15 22.82 0.088 Ns 
Locus2 45 109.674 0 *** 
Locus3 15 59.755 0 *** 
Locus4 21 76.533 0 *** 
Locus5 55 75.747 0.033 * 
Locus6 28 72.721 0 *** 
Locus7 45 76.731 0.002 ** 
Locus8 36 49.33 0.069 Ns 
Locus1 36 66.35 0.002 ** 
Locus2 45 122.963 0 *** 
Locus3 28 101.427 0 *** 
Locus4 21 79.582 0 *** 
Locus5 45 58.3 0.088 Ns 
Locus6 36 54.94 0.022 * 
Locus7 55 104.076 0 *** 




























































male female Children  
0 0.01 0.01 
male 
0.026 0 0.13 female 
0.021 0.005 0 Children 






Pop1 Pop2 Fst Nm #Pop1 #Pop2 Prob 
male female 
0.026 9.374 27 23 0.01 
male Children
0.021 11.909 27 27 0.01 
female Children






Quillet et al., 1992
(Quillet et al., 
1986b)
(Gjerde & Schaeffer, 1989; Winkelman & Peterson, 1994; 
Elvingson & Johansson, 1993; Grandell & Gall, 1993)
McKay
(Gjerde & Schaeffer, 1989)
gg
 VandeutteSalmo trutta caspius





al., 1989Coho salmon, 1991b
 (Salmo trutta caspius)
(Endanger)
PCR
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(Templeton, 2000; Hutchinson encyclopedia)
(Population structure)
(Whitmore, 1990)
(Real and Effective alles)
(P 0.01)
 (ne)
ne= 1/ pi2 
Pi
(Peakall and Smouse, 2005)
(Gene or Heterozygosity Variation)

























                                                
10 Introgression 
11 Allogamous species 
12 Meta population 
13 Wright s infinitive  alleles model 
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16 Restriction Frament Length Polymorphism 
17 Restriction Landmark Genomic Scanning 
18 Random Ampliphication Polymorphism DNA 
19 DNA Ampliphication Fingerprinting 
20 Ampliphication Length Polymorphism 
21 PCR based RFLP 
22 Single Strand Conformation Polymorphism 
23 Simple Sequence Repeats 
















TBE(Tris-Base, 25 mM EDTA, 90 mM Boricacil) 5X
1/00160/1000 K25013130   816
1/01200/1000    2606089
TEMED846 K10301532
Loading Dye6X







100-1000 l, 20-200 l, 2-20 l, 0.5-10 l
4?C(LG)(LG)
(Bio Rad)  
 (Bio Rad)























































The management of genetically brood stocks of Salmo trutta of Caspian Sea in order to restocking for longe time 
harvesting and culture of fish in intensive system, has been little investigated, in contrast with European stocks. 
Salmo trutta Caspius is very important in biological and genetically point of view. This fish as gene bank valid 
for breeding improvement, hybridization and new cold species for culture, can be used. This study begain in 
2007 and lasted 3 years in Bahonar, kelardasht of Iran. The breeders were 27 pairs. Each female have been 
crossed by 3 male. Eggs and larvae as well as the fingerlings reared separately of each crosses. The best 
fingerlings of 5, 20 and 100 gram were collected after 3 period of challenge. At the final 300 brood stocks in two 
groups were remained and stocked for artificial propagation. 
For heritability estimation in 4 stages sampling the weight and length were measured and it was 0.47 and 0.50 
respectively. In case of molecular study the quality of DNA extract from the fin of breeders and their progeny by 
phenol-chloroform was good for PCR test. The heterosigosity test for Ho and He for each station and sites 
except for SRUTTA12 and STRUTTA59, the He was greater than Ho. Shaton Index and Hardy-Weinberg 
equilibrium for station and sites for male and progenies, the OM24showed deviation from H-W equilibrium. In 
case of similarity and genetic distance based on Nei (1972), the highest distance were in case of male and 
female, and were the least between fingerlings and male brood stocks. 
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